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Abstract 
The ruling objective of our research is to assess the grasp by students (Option: SMC) of certain chemical thermodynamic 
concepts that are being learnt in S2 as well as ensure the interpretation of certain organic chemistry phenomena. Our aim is also 
related to highlighting conceptual difficulties encountered by students. For this end, we conducted an evaluation test for the 
students of Ben M’sik Science Faculty option: SMC (S4, S6, Master and Doctorate). This test consists of  seven questions that 
we have selected in such a way as to secure objectivity, non-redundant and providing a feedback as to the degree of mastering 
chemical thermodynamic concepts by students. In order to expand our database revealing the students conception of the 
thermodynamic chemistry concepts, we considered examining the answers to a question related to the first test (Option: SMC, 
level S2). So, we examined 956 exam papers. This number represents the total number of examinees. The result showed a flaw in 
the grasp of certain basic concepts of thermodynamic chemistry studied in S2. This problem was noticed at a variety of levels of 
studies (S2, S4, S6, Master’s degree, Doctorate) .Therefore, students move from one level to another carrying with them 
weaknesses which hinder their future learning. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Introduction  
The study of the thermodynamics is regarded as being difficult for the majority of university students in 
Morocco. This difficulty is due to the subject itself and also to the fact that students in high school get no idea and 
have no contact with   the concept of thermodynamics. In a previous study we tried to  identify  the  difficult  
concepts  in  thermodynamics,  to  identify  possible  causes  of  these  difficulties,  and  to  try  to  offer  remedies  
for  this  problem (Sokrat & al., 2014). We have shown that among the causes of difficulties encountered by 
Moroccan students there the nature of the concept studied because his understanding is more or less difficult. 
Previous research has indicated that students’ performance in algorithmic problem solving has little connection to 
their conceptual understanding of chemistry (Nurrenbern& Pickering, 1987; Nakhleh, 1993; Nakhleh& Mitchell, 
1993). In other words, these studies revealed that most students are able to solve algorithmic problems but lack the 
understanding of chemistry necessary for solving conceptual questions. In order to determine if this finding applies 
to students in Morocco, this study tried to evaluate the SMC students’capacities to comprehend certain concepts 
concerning the chemical thermodynamic studied at S2 and the interpretation of certain phenomena in organic 
chemistry and to visualise some conceptual difficulties related to concepts used by these students. So we distributed 
a test of evaluation for students belonging to Ben M’sik university section SMC (S4, S6, Master and doctorate). 
After that the answers are examined concerning the subject of the first test of Chemical thermodynamic (Option: 
SMC, level S2, school year 2013-2014). 
 
2. Test of evaluation 
 
The questionnaire test is composed of seven questions that we have selected so that they could be objective (each 
item has a definite objective) and bring information on the degree of mastering certain concepts of the chemical 
thermodynamic by the students.  
The items are organised in the following way: 
Item 1: comport the affect of addition of a reaction on the shift of the equilibrium concerning a chemical reaction. 
Item 2: comport the affect of addition of a product on the shift of equilibrium concerning a chemical reaction. 
Item 3: it concerns the effect of the augmentation of the temperature on the shift of the equilibrium of exothermic 
reaction. 
Item 4:  concerning the effect of the augmentation of temperature on the shift of athermic reaction. 
Item 5: it is about confirming the kinetic role of catalyst in the evolution of a system. 
Item 6: it concerns the energetic role of catalyst in the evaluation of a system. 
Item 7: it is about giving the energetic aspect of the reaction of the order concerning the nucleonic substitution. 
Presentation and analysis of the results: 
We present the results concerning the test of evaluation in the following chart (see fig1): 
 
Fig 1: Student answers to the test of evaluation 
 
These results show that the total of the best answers is very weak for all the items and for the majority of students 
who attended the test of evaluation. The higher percentage was registered for the master students with a percentage 
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of 21.4% but at the same time we note the highest percentage of false answers for the master students of 61.1%. 
We propose that we should check up errors and conceptions that we have faced during the analysis of the results 
concerning the students’ productions (see table1). 
 
Table 1: Categorization of wrong answers students related to chemical thermodynamics 
 
Application of the law concerning « Le Chatelier »: Effect of the temperature on the shift of equilibrium about a chemical 
reaction  
 
The heat (augmentation of temperature) develops the speed of the reaction and doesn’t permit the shifting of equilibrium. 
The shifting equilibrium depends on the concentration of reaction and not of the temperature. 
Productivity of a reaction depending on reactors not on the temperature. 
Augmentation of the temperature is an efficacy measure in the case of exothermic reaction. 
The heat is usually accelerating the reactivity of the products. 
A temperature is among parameters responsible for augmentation of productivities. 
Energetic aspect of a chemical reaction  
To accelerate a reaction, we must increase the energy of system.  
A chemical reaction needs energy to be produced. So it is necessary to increase energy of activation ΔG*. 
Influence of a catalyst 
The use of the catalyst can shift the equilibrium because it is possible to eliminate water. 
The role of a catalyst is to increase the energy of a chemical reaction. 
A catalyst plays the same role as the temperature. 
Energy of activation depends only on the temperature and has no relation with the use of a catalyst. 
 
The majority of false answers lie in the fact that the students don’t have sufficient knowledge about energetic 
aspect of a chemical reaction. 
This test also permits us to identify ambiguous conceptions for certain students in organic chemistry and kinetic 
chemistry, so this problem seems to master the concepts for certain university students and it is general problem to 
all courses concerning chemistry. 
The following table reflect the false answers extracted from this investigation: 
 
Table 2: Categorization of wrong answers students related to organic chemistry and chemical kinetic  
Organic chemistry  
The methanol is volatile, so augmentation of temperature isn’t effective. 
The reactors are gas, and an augmentation of temperature permit to lose these reactors. 
Augmentation of temperature is efficacy because we try to eradicate water.  
Chemical kinetics 
A catalyst accelerates a reaction, so it permits to shift the equilibrium. 
Temperature permits just to accelerate the reaction and not to increase the productivity. 
 
3. Analyse students’ copies related to test 1 concerning chemical thermodynamic for the university first year 
SMC 
 
To enlarge our outcomes to unveil the conceptions of students concerning certain concepts of chemical 
thermodynamic, we have chosen to examine the answers related to one question that is a part of the subject of the 
test 1 spring session SMC students, level S2. It means to give an enthalpy of formation, enthalpy of vaporisation 
and enthalpy of combustion of certain chemical composition without doing any calculation. 
The exercise proposed is formulated in the following way: 
(1) CH4 (g)     +    2O2 (g)                                    CO2 (g)       +       2H2O (l)    ΔH°298= - 890 kJ 
(2) C (gr)     +        O2 (g)                                     CO2 (g)                                  ΔH°298 = - 394 kJ 
(3) 2H2 (g)     +    O2 (g)                                      2H2O (l)                                 ΔH°298 = - 572 kJ 
(4) SO3 (g)     +   H2O (g)                                     H2SO4 (g)                              ΔH°298= - 239 kJ 
(5) H2SO4 (l)                                                        H2SO4 (g)                              ΔH°298= + 722 kJ 
284   Soumia Tamani et al. /  Procedia - Social and Behavioral Sciences  197 ( 2015 )  281 – 285 
(6) SO3 (g)     +    H2O (l)                                     H2SO4 (l)                               ΔH°298= - 125 kJ 
Without doing any calculation, give the value of:  
a) Variation of enthalpy  of formation CO2 (g) 
b) Variation of enthalpy  of combustion (CH4 (g)) 
c) Variation of enthalpy  of vaporisation (H2SO4 (l) 
The excepted answers are the following  
a) ΔH° formation (CO2 (g)) = - 394 kJ 
b) ΔH° combustion (CH4 (g)) = - 890 kJ 
c) ΔH° vaporisation (H2SO4 (l)) = 722 kJ 
Presentation and analysis of the results: 
The examined copies are about 956; they constitute nineteen different packets and are corrected by four 
professors.  
In the following chart we represent the results of nineteen packets (see fig2): 
                                                 
Fig 2: Analysis of the answers of students in test of chemical chemistry 
 
 
 
 
We remark that the total of the correct answers isn’t satisfying (33.5% of students); and 1/3 of the students who 
have a higher mark or equal to 15/20 don’t succeed in answering correctly the questions. 
The most frequent errors are four types: 
1. The automatic application of the Hess’ Law is not necessary. 
2. Problem concerning point references about the productivities and reactions of enunciations. 
3. Non consideration of the physical state of the constituents. 
4. Confusion between enthalpy of formation and enthalpy of reaction. 
 
4. Conclusion 
 
In general, the test of evaluation and the study of the students’ copies about chemistry show us a handicap for 
students studying chemistry to assimilate certain concepts concerning the basis of thermodynamic chemistry studied 
in S2. This problem has been found out in the different levels of studies (S2, S4, S6, master and doctorate). The 
students train with them some gaps from one level to another; as a consequence, they have difficulties in 
apprehending new knowledge. 
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